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Introduction
In low-and middle-income countries (LMICs), a significant proportion of the population lack access to essential medicines [1] . While many LMICs provide medicines for free or at low cost in public sector facilities, availability is often low [2] . Furthermore, while social health insurance schemes are expanding in LMICs, overall coverage in lowincome countries remains poor [3] and many schemes do not provide medicines benefits or do so with substantial co-payments [4, 5] . As a result, medicines are still primarily purchased through out-of-pocket payments in the private sector [6] where high prices can be a barrier to access [2,6 -11] . Given the important and often dominant role of the private sector in supplying medicines in LMICs [12] , national medicines policies (NMPs) often include efforts to manage the performance of this sector so as to make medicines available at an affordable cost [13, 14] . The majority of LMICs have an NMP [14] , a primary objective of which is securing the population's access to medicines necessary to achieve major public health goals [15] .
The use of generic medicines is often promoted as a measure to reduce medicine costs and increase consumer access and can be included in NMPs as part of strategies to encourage the cost-effective use of medicines by health professionals and consumers [16] . In LMICs, originator brand medicines that have come off patent generally cost substantially more than do their generic equivalents. Patients purchasing medicines in the private sector pay, on average, 2.6 times more for originator brands than for their lowestpriced generic equivalent [2] . In some countries, this price differential is more than 10-fold. When higher-cost originator brands are the only products available at a given dispensing point, patients may be forced to forgo treatment or may be pushed into poverty as a result of medicine purchases. A study of the impoverishing effect of purchasing medicines in 16 LMICs found that an additional 10% to 17% of the population would be pushed under the $1.25/d poverty line as a result of purchasing individual medicines as originator brands [17] . If the same medicines were purchased as lowest-priced generic equivalents, the impoverishing effect was substantially lower (2%-7%). The magnitude of price differential between brands can be influenced by the presence/absence and nature of price regulations and reimbursement policies; for example, restricting reimbursement to the price of lower-cost products was found to reduce and stabilize retail prices in Kyrgyzstan [18] . In unregulated markets, price differentials will be influenced by patients' willingness to pay for higher-priced products [15] .
The organization of a country's health system can have implications for medicine prices and overall spending. In fully public systems, medicines are financed, procured, and distributed by a centralized government unit at the national or state/provincial level; in mixed systems, public funding from central budgets or social health insurance is used to reimburse patients or private pharmacies, or medicines are supplied through government medical stores and health facilities but paid for by patient fees; in fully private systems, patients or private insurance systems pay the entire cost of medicines purchased from private pharmacies and drug sellers. Most countries utilize a combination of two or more of these approaches [13] . The organization of the pharmaceutical sector, including the presence/absence of price regulations, will influence overall spending, which is a function of both price levels and consumption volumes. Among Organization for Economic Cooperation and Development countries, for example, Switzerland and Denmark have among the highest price levels but the lowest per-capita spending, while France and Spain have among the lowest prices but the highest per-capita spending due to high consumption volumes [19] .
Market factors will also have an impact on pharmaceutical price levels. Pharmaceutical markets are subject to several failures that prevent the production of socially optimal amounts of medicines over time. A main source of failure is the information asymmetry that exists between prescribers, dispensers, and consumers regarding the quality, safety, efficacy, and value for money of individual medicines, which allows prescribers/dispensers to give misleading advice to increase profits [13, 20] . Market failures may also occur because of lack of competition, for example, monopoly power due to patent protection or barriers to market entry of generic competitors, leading to higher prices than would be expected in a competitive market [13, 20] . A further failure occurs because of the externality of certain medicines used to treat communicable diseases, where the benefits of treatment extend beyond the individual consuming the medicine. In a free market, the consumption of these products will be less than optimal from a societal perspective [13] . In countries where medicines are covered under health insurance benefits, market failure may also occur because of moral hazard. That is, consumers are inclined to overconsume because they do not directly bear the cost of consumption [20] . Another potential source of market failure is the underinvestment for particular diseases [20] . As a result of these failures, pharmaceutical markets are usually extensively regulated, far more so than the markets for most other goods [13] . Government regulations are often related to patents, marketing authorization, and pricing and reimbursement [20] . Additional measures include information and training for health professionals and consumers, regulation of promotional practices to prevent the provision of biased or inaccurate information, substitution of brand products with generic equivalents by dispensers, and subsidization of products with externalities [13] . The nature of government interventions in pharmaceutical markets vary substantially between countries; for example, EU member states use a range of approaches that address both supply-side and demand-side issues [20] .
In discussing the possible overreliance on higher-priced originator brands once patents have expired and generic competitors have entered the market, the market failure of primary concern is that caused by information asymmetry. Because of a limited understanding of the characteristics of individual products, consumers often purchase a different medicine than they would if they were better informed [21] . To compensate for this lack of information, consumers frequently rely on prescribers and/or dispensers for advice on what to buy ("agency relationship"). Prescribers and/or dispensers, however, often advise on the basis of their own incentives rather than the buyer's interests. For example, when wholesaler/retailer margins are a fixed percentage of the price, there is the incentive to stock and sell more expensive products to obtain a greater profit [15] . Physicians' prescribing behavior can also be influenced by pharmaceutical companies through a variety of measures ranging from high-end education programs to cash payment for prescriptions [15] . As a result of these incentives, patients are often encouraged to use higherpriced originator-branded products instead of equally effective, lower-cost generics [21] .
There is a wide variability in the uptake of generic medicines across high-income countries. For example, in Japan, generic medicines represent only 16% of the prescription medicines market by volume, compared with 60% to 70% in the United Kingdom, Canada, and Germany [22] . Efforts have been made to increase the uptake of generics in developing countries, and in some cases, to quantify the cost savings achieved from these efforts. For example, the cost savings to UK's National Health Service of a campaign to promote the most cost-effective use of medicines through strategies such as generic substitution have been estimated at £1 billion a year [23] . A review of European pricing and reimbursement systems reported on the budgetary impact of generic substitution (allowing/requiring pharmacists to dispense a generic equivalent in place of the prescribed originator brand) in Finland based on evaluations conducted by the Finnish Social Insurance Institution [24] . Savings were estimated at €25.7 million in 2005, corresponding to an average saving of €15.80 per substitution. When medicine price reductions brought on by price competition were also included, the total cost savings were estimated at €88.3 million. Another analysis found that in the 3 years following the introduction of generic substitution at patent expiry in Sweden, the accumulated savings in the pharmaceutical budget were about €760 million [25] . Overall pharmaceutical prices decreased by 15%, with the highest decrease observed for statins (71%).
While results from high-income countries indicate that the cost savings of increased use of generic medicines can be substantial, little is known about the economic impact of increased generic uptake in LMICs. This study estimates the potential savings that could be obtained by switching purchases from originator brand medicines to the lowest-priced generic equivalents for a selection of multisource products (i.e., medicines produced by more than one manufacturer, including both the originator brand and generic equivalents) in developing countries. This information is important for governments in considering which policy interventions could be undertaken to achieve the goals of an NMP. Because such policies have many possible components and resources for implementation are limited, it is important to understand where possible investments have the potential to achieve the goal of improved access to quality medicines.
Methods
To estimate the maximum cost savings that could be generated if the originator brand products consumed were purchased as lowest-priced generics, final (retail) prices of both originator brands and their lowest-priced generic equivalents were applied to the volume of originator brand product consumed. Medicine price data were obtained from surveys conducted by using a validated [26] methodology developed by the World Health Organization (WHO) and Health Action International (HAI) [27] , while medicine consumption data were obtained from IMS Health, Inc., a pharmaceutical market intelligence company (www.imshealth.com/). In the WHO/HAI surveys, the median unit prices (e.g., price per tablet, mililiter) of approximately 50 medicines are calculated from data collected in a sample of public and private sector facilities. For each medicine, data are collected on both the originator brand first authorized worldwide for marketing (normally as a patented product) on the basis of the documentation of its efficacy, safety, and quality, according to requirements at the time of authorization, and the lowest-priced generic equivalent found at each facility. In WHO/HAI surveys, generic medicines are defined as pharmaceutical products intended to be interchangeable with the originator brand product, manufactured without a license from the originator manufacturer, and marketed after the expiry of patent or other exclusivity rights [27] . Only registered products distributed through regulated channels (e.g., licensed pharmacies) are included, thereby reducing the risk that the generics surveyed are of substandard quality or counterfeit. Data are collected on the same medicine formulation (e.g., capsule [cap]/tablet [tab] and slow release tablet) and strength for originator brands and their generic equivalents, because such treatment costs are directly comparable.
The survey method does not collect price data on medicines provided free of charge or for a fixed fee. Discounted prices that are offered to all patients are recorded. The WHO/HAI method is standardized across surveys through the use of a common survey manual and tools such as training resources. The survey manual has been translated into five languages and provides guidance on methodological adaptations to account for contextual issues (e.g., geography). WHO/HAI survey data have been used to generate national-level reports [28] , to conduct secondary analyses [2, 9, 17, 29] , and as an information source for international monitoring activities [30, 31] . IMS collects pharmaceutical consumption data from wholesalers, hospitals, and/or dispensing outlets such as pharmacies or drugstores [32] . The methodology employed varies by country and is dependent on the nature of each health system. The 40 countries for which WHO/HAI pricing data were available were compared with countries for which IMS Health consumption data were also available. A set of 17 developing countries, as designated by the United Nations system [33] , was identified for which both data sets would be available to enable the analysis. Ukraine was also included even though it is not categorized by the United Nations system as either a developed or developing country because it is a country of the Commonwealth of Independent States in Europe. In each of the 17 countries, price data are based on a national survey, with the exceptions of China and South Africa, where surveys were conducted on a subnational level. While data from South Africa represent a single province (Gauteng), in China results from two surveys (Shandong and Shanghai) were averaged without weighting as has been done in previous studies [2] . Weighting by population size was considered as a potential method to account for price variations that might occur as a result of differences in consumption volumes. However, as a previous study showed only a very limited relationship between medicine price and volume purchases [34] , the decision was made to use an unweighted average. All surveys were conducted at a single point in time, with survey dates ranging from 2004 to 2008. Next, the medicines included in the price and availability surveys in these 17 countries were compared to identify the 15 most commonly surveyed medicines for inclusion in the analysis. This method, which has been previously applied [2] , was used to increase the comparability of study medicines across the countries. In addition to the 15 most frequently surveyed medicines, 3 statins were also included in the analysis given the high price differential between originator brands and generics for these medicines and the large volumes consumed.
For each study medicine, the originator brands included in each price and availability survey was cross-checked against those collected through IMS Health to ensure matched data on price and volume for the same product. The volume of originator brand medicines supplied through the retail sector in each country in 2009 was then extracted in IMS standard units. Exceptions are China, where data were available from public hospitals only, and Malaysia, where data were available only for the combined private hospital and retail sectors. For one of the selected medicines (hydrochlorothiazide 25 mg cap/tab), no consumption of the originator brand product was reported by IMS Health in any of the study countries; it was therefore excluded from the analysis. The total volumes for each medicine (specific dosage form and strength corresponding to price data) as well as for the therapeutic class (IMS Anatomical Therapeutic Chemical classification level 3) represented by each medicine were also obtained to estimate the consumption of each medicine as a proportion of total consumption for its therapeutic class, as well as the consumption of the originator brand product as a proportion of total medicine consumption (all products, i.e., brands and generics) for that molecule.
The private sector median unit prices of each medicine, for both originator brand and lowest-priced generic products, were applied to the volume of originator brand product consumed in 2009 to estimate the cost savings that could be generated if all the originator brand products consumed were purchased as lowestpriced generics. For China, where consumption data were available only for public hospitals, public sector prices were used. Prices were adjusted to 2008 by using consumer price index data for each country and were converted from national currency units to US dollars by using gross domestic product purchasing power parities [35] . The year 2008 was used because this was the most recent year for which consumer price index and purchasing power parity data were available at the time of analysis. Results for individual countries and individual medicines are reported as average savings, total savings, and per-capita savings, with population for the latter taken from a standard international source [36] . Table 1 lists the 17 countries included in the analysis with key indicators of pharmaceutical expenditures. In the majority of the countries under study, private sector spending represents the majority of total pharmaceutical expenditure. In countries such as the Philippines, private sector spending is primarily out of pocket, because the social health insurance system does not currently include an outpatient medicines benefit. In Thailand, Ukraine, and Pakistan, the large majority of pharmaceutical spending comes from the public sector.
Results
The 17 medicines included in the analysis are listed in Table 2 . With the exception of the three statins, all study medicines were included in at least 80% of WHO/HAI surveys, thereby maximizing the price data available for the analysis. Average medicine consumption (all products, including originator brand and generics) as a proportion of therapeutic class (Anatomical Therapeutic Chemical classification level 3) ranged from more than 90% for salbutamol 100 g/dose inhaler and co-trimoxazole 8 ϩ 40 mg/mL suspension to 7% for lovastatin 20 mg cap/tab. Across all individual medicines in all the countries studied, the average market share (by volume) of the originator brand product was 39%, indicating that for these multisource products the originator brands still hold a substantial proportion of the market. Large differences, however, were observed across individual medicines, ranging from 100% for amitryptilline 25 mg cap/tab to 3% for omeprazole 20 mg cap/tab. For amitryptilline, it should be noted that originator brand volume data were available only for four countries; the presence of WHO/HAI price data for generic amitryptilline in other study countries confirms the presence of generic equivalents though volumes are unknown.
The average, total, and per-capita potential cost savings that could be obtained from switching consumption from originator brands to lowest-priced generics are shown in Table 3 for the basket of medicines studied in each country. While 17 medicines were included in the study, the absence of volume and/or price data for individual medicines limited the number of medicines analyzed in average percentage savings (51% and 57%, respectively), large consumption volumes resulted in the high observed absolute savings in private sector purchases (more than Int$ 38 million in both countries). Similarly in public hospitals in China, high consumption volumes resulted in potential savings of about Int$ 370 million from switching only four medicines, saving patients an average of 65%. While these results illustrate the magnitude of potential savings in high-volume markets, absolute savings across countries cannot be compared because of differences in population size and medicine usage patterns. Per-capita potential cost savings range from less than Int$ 0.05 in Kuwait and the Ukraine to Int$ 2.16 in the United Arab Emirates; however, it should be underscored that in these results medicine consumption from the private sector only is being applied to the total population who access medicines from public, private, and often other sectors (e.g., nongovernment organization hospitals and dispensing doctors). In China, if the savings from four public hospitals, which represent a relatively small proportion of overall consumption, are calculated on a percapita basis, savings of nearly 30 cents per person are still possible. Table 4 shows the total potential cost savings and average percentage savings that could be obtained from switching consumption from originator brands to lowest-priced generics, by individual medicine. Average percentage savings range from 11% for beclometasone 50 g/dose inhaler to 73% for ceftriaxone 1 g/vial injection. For the latter medicine, this percentage savings would amount to Int$ 275 million across the six countries for which data were available. To illustrate the country-level savings that could be incurred from switching from brands to generics for a single medicine, individual results for omeprazole 20 mg cap/tab, ciprofloxacin 500 mg cap/tab, and atenolol 50 mg cap/tab are shown for individual countries in Table 5 . With the exception of Kuwait, savings of at least 50% could be obtained for all three medicines in every country for which data were available. Average cost savings ranged from about Int$ 1.9 million for atenolol to Int$ 4.7 million for omeprazole, with relatively similar average percentage savings for the three medicines (65%-71%). For omeprazole, a savings of 80% or more could be obtained in half the countries through a switch in private sector consumption from the originator brand to the lowest-priced generic product. In Colombia and Peru, more than 90% savings could be achieved for omeprazole though the absolute savings in these two countries are relatively small (approximately Int$ 582,000 and 89,000, respectively) due to low volumes consumed. A much higher absolute saving is obtained in public hospitals in China (Int$ 43.6 million) owing to both the large volumes consumed and a substantial price differential between the originator brand and lowest-priced generic products.
Discussion
The above analysis shows that cost savings of more than 50% could be generated in all but two of the countries studied if the consumption of the studied medicines shifted from originator brand products to the lowest-priced generic equivalents available at medicine outlets in the private sector. Results varied substantially across individual countries, ranging from average percent savings of more than 80% in Colombia and Indonesia to only 9% in Kuwait. Differences in the percent savings across countries can be due to market factors (e.g., size of market and number of competitors) and/or national policies, such as price regulations, that influence the prices of originator brands and generic equivalents. The countries in this study vary in their degree of pharmaceutical price regulation as well as in their methods of application. In countries such as Indonesia, Malaysia, and Ukraine, medicine prices are not subject to regulations [37] [38] [39] , while in countries such as Jordan, Lebanon, and Morocco, prices are regulated using a variety of methods [40 -42] . In South Africa, price controls are applied to medicine at various stages in the supply chain [43] , while in Pakistan only selections of medicines are subject to price controls [44] . In Kuwait, the results of the WHO/HAI survey show that the low price differential between originator brands and their generic equivalents observed in this country is the result of high-priced generics and not low-priced originator brands [45] . Across the 29 medicines surveyed in Kuwait, generics and originator brands were priced at 15.7 and 17.5 times international reference prices, respectively. In Kuwait, the retail prices of medicines in the private sector are set by the government. The small price difference between originator brand and generic medicines is probably an indication of generic medicines having their selling price based on the selling price of the brand medicine rather than on the actual costs of manufacture [45] . In such cases, price regulations may be Cost savings also varied across individual medicines, though most medicines had an average percent savings in the range of 50% to 70%. Reasons for variations across individual medicines could include time since patent expiry, with greater competition occurring in products that have been off patent for a longer period of time. Indeed, omeprazole and ciprofloxacin, which have been off patent for a shorter period than other study medicines (Ͻ10 years), had among the highest potential cost savings (71% and 70%, respectively). Given that all the study medicines have been off patent for several years and that multiple generic equivalents exist on the international market for each, the impact of time since patent expiry on price levels has probably not been fully captured. Interestingly, the two products with the lowest savings were inhalers, namely, beclometasone (11% average savings) and salbutamol (38% average savings). The technology required to produce inhalers compared with that required to produce tablets may be such that generics are priced at levels closer to those of originator brands.
The results of this study are illustrative only and are subject to certain limitations. First, the choice of countries included in the analysis is dependent on the availability of both price data from WHO/HAI surveys and volume data from IMS Health. They have not been selected according to the level of generic penetration or other characteristics. Second, the results of this analysis are largely dependent on the selection of medicines used in the analysis. They have been selected on the basis of their frequency of inclusion in WHO/HAI surveys to increase comparability across countries. These medicines, however, may not reflect the products with the highest national consumption overall, or those with the largest consumption of brands in relation to generics. National treatment practices as well as availability of alternative treatments influence the volume share that each study medicine holds in its therapeutic class; however, volume shares of 20% or more for all but two medicines show that the study medicines are common treatment choices. A further limitation is that for each medicine included in the analysis, volume data as well as price data for both the originator brand and the lowest-priced generic product were needed to allow an estimation of cost savings. In no country studied were all data available for all 17 target medicines, and in China, Tunisia, and Ukraine fewer than 5 medicines had sufficient price data to enable the cost savings estimate to be made. The generalizability of the study results is also limited by the fact that medicine prices collected between 2004 and 2008 were applied to consumption data from 2009 and therefore do not take into account price changes that could have occurred as a result of policy changes, market fluctuations, or other factors. It should be noted, however, that while individual surveys were conducted over a 4-year period, country-level prices of originator brands and generics were collected at the same time and are therefore comparable. A further limitation lies in the fact that in China and South Africa, price data were available only for a small number of provinces (2 and 1, respectively) and as such may not be representative of the country as a whole. In a study conducted by Wang in 2006 [46] , it was noted that the purchase patterns and prices of medicines procured by hospitals in China may differ by hospital size, a factor that may translate into differences in prices charged to patients. A study of Hubei province, China, using similar methods found consistent results in terms of a high price differential between originator brands and generics; however, it was also noted that brands were not widely available in this rural province where patients cannot afford them [47] .
Despite these limitations, this study demonstrates the potential for improving the cost-effective use of medicines through greater use of quality assured lower-cost generics. Even when they are not the principal payer, governments may consider intervening in this area to improve access to affordable medicines and realize the policy objectives laid out in their NMP. Government intervention should be aimed at supporting buyers who would make different purchase decisions if equipped with information about the range of products available. In the context of private sector pharmaceutical markets in LMICs, this represents the majority of purchasers and an even greater proportion of the lowincome population who are less likely to have information and more likely to be pushed into financial hardship as a result of medicine purchases [48] . It should be recognized, however, that there is also a segment of the population who are informed of the treatment options available and are willing to pay higher prices to purchase brands.
In implementing NMPs, governments in LMICs have a range of possible interventions to choose from, targeting issues of quality and safety, selection, procurement, supply and distribution, and use. The information provided in this article suggests that in LMICs, promoting the use of generic medicines for off-patent products may be an important strategy for improving access to medicines for the poor. Countering the information asymmetries that act as a barrier to the use of generic medicines requires both interventions to ensure that 1) patients and consumers are informed of the existence of these products and 2) prescribers and dispensers have incentives (or at least do not have disincentives) to supply these products. Possible interventions include the following:
• Increasing confidence in generics and promoting their acceptance by professionals, patients, and the general community; • Encouraging/requiring prescribers to prescribe generic medicines; • Generic substitution by pharmacists;
• Incentives for wholesalers and retailers to supply generic medicines, for example, regressive mark-up schemes that allow greater margins for lower-priced products; and • Selective financing of generic medicines, for example, by reimbursing all equivalent/similar medicines at the same price [27, 49] .
A multipronged strategy that employs a range of interventions is likely to be more successful, recognizing that an essential precondition to any strategy promoting generic uptake is a well-functioning regulatory system that can ensure that medicines are of assured quality. In Australia, a reimbursement policy by which patients were reimbursed only at the cost of the lowest-priced generics found that after 4 years these products represented only 17% of prescriptions dispensed. When generic substitution was added, the market share of these products increased to 54% [50] . In most developed countries, policies and strategies that address prescribing and dispensing practices are used alongside those that address supply-side issues, such as market entry and penetration of generics, and pricing and reimbursement policies [49] . Examples of the use of these policy tools in developing countries are limited. A WHO survey in 2007 found that generic substitution was permitted in 75% of LMICs [14] . Incentives for private pharmacies to dispense generics was practiced in 30% and 27% of low-and middle-income countries, respectively, and the prescription of generic medicines in the private sector was mandatory in 22% and 28% of low-and middle-income countries, respectively. There are also examples of regressive mark-up schemes from countries such as Iran, Lebanon, Syria, South Africa, and Tunisia [51] . While the existence of such policies is a positive step toward promoting generic medicine use, effective implementation is likely to be challenging in resource-constrained settings. While there may also be a role for generic manufacturers in promoting the use of their products, objective information from a neutral third-party is needed to address the information asymmetries that characterize pharmaceutical markets and prevent consumers from making informed choices. Substandard and counterfeit medicines are a valid concern, particularly in countries that lack a stringent regulatory authority, and can undermine prescribers' and patients' confidence in generics as a whole. However, prescribers and dispensers who benefit from the sale of higher-cost medicines (e.g., when margins are set as a percentage of the price) may also encourage the perception that generics are less effective and/or unsafe and that originator brand products are superior [15] . When medicines provided through official channels are highly priced, it pushes patients to purchase medicines in unregulated sectors (e.g., street markets) where substandard and counterfeit medicines are most often found [52] . It is therefore particularly important that low-cost, quality-assured generics be made available through regulated channels (both public and private). If a generic product has been shown to be therapeutically equivalent, for example, through in vivo bioequivalence testing or other methods, it can be considered interchangeable with the originator brand product in terms of safety and efficacy [53] , though other product characteristics, such as taste, smell, or packaging, may differ. The issue of interchangeability of brands and generics is the subject of debate in certain disease areas (e.g., epilepsy) where some treatments have a narrow therapeutic index, and therefore a higher risk of loss of efficacy and/or toxicity [54, 55] . Stringent regulatory control including the capacity to ensure quality is particularly important in these cases to allow the most cost-effective medicines to be used while ensuring patient safety. The issue of changing patients' treatment to take advantage of lower prices and its impact on adherence could also be a concern. While data are limited, one study of hypertensive patients in the Netherlands showed that generic substitution of antihypertensive drugs did not lead to lower adherence, more discontinuation of treatment, or higher cardiovascular disease-related hospitalizations compared with brand-name therapy [56] .
It should be emphasized that the generic medicines used in this study represent the lowest-priced products registered in the country and available in regulated facilities at the time of the survey. Lower-priced products are often available through unregulated channels (e.g., street vendors); however, because the quality of these products cannot be assured, they did not factor into this analysis. Conversely, the use of higher priced generic equivalents, such as branded generics, would not produce as high a saving. In addition, the estimates in the study reflect a total shift in consumption from originator brand products to their generic equivalents, which does not represent a feasible scenario under realworld conditions. A study that investigated the impact of generic substitution in Sweden in the first year of implementation found that the actual savings achieved were on average 60% of the total possible savings and largely depended on the extent to which pharmacies kept the cheapest brand in stock [57] . However, countries such as Denmark, Czech Republic, Turkey, and Poland have achieved generic medicine consumption of more than 50% of the total pharmaceutical market by volume [58] , and the market share of generic medicines has risen over each of the past 5 years in the United States and now accounts for 78% of all prescriptions dispensed [59] . Opportunities may therefore exist for LMICs to im-prove generic uptake and by consequence, improve the affordability of treatment for their populations.
The data presented in this article reflect a static analysis of prices and consumption volumes, which themselves are not static and will vary over time. Policies to change consumption toward lower-price generics may affect price levels as well as total consumption volumes. For example, the increased use of lowestpriced generics could induce originator brand manufacturers to reduce their prices, thereby reducing cost savings. One study of generic substitution in Finland found that a substantial amount of cost savings was attributable to price competition generated by substitution, as opposed to substitution itself [60] . The potential impact of the increased use of lowest-priced generics on consumption is difficult to predict because of a lack of data on the price elasticity of demand for medicines in LMICs. While price elasticity of individual demand may be lower for pharmaceuticals than for other health services [61] , and is generally low [15] . Given that lower-income consumers are generally more price sensitive [61] , however, promoting the use of lower-priced generics may result in an increase in overall demand or a shift in demand from the informal sector to the formal private sector.
Recognizing the dynamic nature of pharmaceutical markets, this study serves to illustrate the potential to improve cost-effective medicine use through a shift in consumption from originator brands to lowest-priced generics in a selection of developing countries. While such estimates have been previously conducted in developed countries, to the authors' knowledge it is the first time that such an analysis has been conducted in developing countries. Further research into the determinants of the relative market shares of originator brands and generics in developing countries, the price elasticity of demand for medicines in these countries, the effects of pharmaceutical price regulations and strategies to promote generic medicine use, and the possible effects of shifts in consumption from originator brands to generics on price levels would help to refine the estimates of cost savings that could be achieved.
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